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suppressive effects. The present study was designed to characterize MD-specific changes and • the dynamics of regressive lesions in the lymphoid organs of Brown Leghorn chickens treated experimentally with PCB and infected with non-oncogenic MDV strains.
Materials and Methods
, Two experiments, M and K, were carried out with MDV isolates M and K using the same experimental design. The isolation of the two non-oncogenic strains and their in-vitro and in-vivo characteristics were described previously (Jurajda and Halouzka 1992a, b) .
The experimental birds were Brown Leghorn chickens (Biggs and Payne 1963) . Each of the two isolates (M and K) wad administered to 2-day old chicks in doses of approximately loa PFU in 0.2 ml inoculum volumes per bird. The chickens were fed a commercial feed mixture, K, and had water available ad libitum (Group 1).
Equally infected chickens were fed feed mixture K contaminated with PCB in the form of Delor 103 (produced by Chemko Straiske) at 50 mg . kg-I feed (Group 2).
Non-infected chickens fed non-contaminated feed mixture K were used as controls (Group C).
• At 1,2,3, 4 and 5 weeks after infection (p. i.) the blood sera were examined for the presence of precipitating antibodies to MDV and the feathers were examined for the presence of precipitating MDV antigen by the method of double immunodiffusion in agar gel as described in a previous report Gurajda and Halouzka 1992b) . The chickens were weighed and sacrificed. At post--mortem examination the bursa of Fabricius and the spleen were weighed. For histological examination tissue samples were taken from the lymphoid organs, peripheral nerves (n. ischiadicus and pl. brachialis), skin and gonads. The tissue samples were fixed in 10% aqueous solution of formaldehyde, processed using the routine paraffin technique and stained with haematoxylin and eosin and by the Giemsa method.
Cytolytic changes in the lymphoid organs were evaluated quantitatively in immunosuppression (Is) degrees of 0 to 4 and Is index was determined according to morphological criteria as described previously (Halouzka and Jurajda 1991) . As MD-specific changes were regarded such lesions as were described by Payne and Biggs (1967) .
Relative mass of the bursa of Fabricius and spleen and relative mass index were determined according to Lucio and Hitchner (1979) . The results were evaluated in a TNS-Gc computer (AK SluSovice) using programme Abstat at 95 % level of significance and the tables of critical • values of mathematical statistics according to Reisenauer (1965) . The results of histological examination of the organs were averaged and presented graphically.
Results
Control non-infected chickens showed no signs of clinical disease and no pathological changes in the organs.
Infected chickens fed the PCB-contaminated feed mixture (Group 2) exhibited apathy, white discolouration and ruffling of the feathers and growth depression from the 4th week p. i. in both experiments. Post-mortem examination revealed petechial haemorrhages in pelvic limb muscles and mild splenomegaly during the experiment, and marked atrophy of the bursa and thymus in the 5th week p. i.
Experiment M
• Body mass and relative mass of the bursa of Fabricius and spleen are presented in Table 1 .
Passive MD-antibodies were detected in 50% of the birds in the 1st week p. i. Active MD-antibodies were detected in one bird of Group 1 in the 3rd week p. i. Between the 4th and 5th p. i. week the proportion of chickens with active MD-antibodies increased from 40% to 70% of the birds examined. In group 2 the proportion of birds showing active antibodies during the same period was 20%.
The incidence of MD-precipitating antigen in the feathers of Group 1 chickens was detected as early as the 2nd p. i. week in 20% of the birds examined. Mtert 209: wards it rose up to 60% by the end of the 4th week and then declined to 40% in the 5th p. i. week. In Group 2 chickens the incidence of MD-precipitating .antigen was found in 1 bird in the 2nd p. i. week and then rose moderately, being -detected in 20% of the birds examined. Microscopic MD-specific changes were found in 5.8% of the organs out of 308 examined in Group 1 and in 5.3% of the organs out of 280 examined in Group 2. (Fig. 1 ). In the nerves these changes were located intraneurally and corresponded to type C changes. In the testes analogous changes were seen below the tunica albuginea, and in the ovaries they were found in the spongious 'Stroma of the upper cortical layer.
The changes in the germinal centres of the bursa of Fabricius characterized by cytolysis of lymphocytes and dentritic reticular cells were generally classified as Is degree 1 and 2 and occasionally as Is degree 3 (Fig. 2) . In Group 2 hardly any syncytial formations, Hassal's corpuscle-like structures and granulomas were found in contrast to granulomas Group 1 chickens where they constituted a regular part of the cytolytic changes. In Group 1 regressive changes in the bursa of Fabricius were found 22 times, i. e. in 50% of the birds, the mean Is index • being 0.88. In Group 2 they were found 28 times, i. e. in 70% of the birds; the mean Is index was 1.62 with Is degrees 3 and 4 prevailing particularly at the end of the experiment.
Necrosis of lymphocytes and cells of the thymic reticular epithelium with subsequent reduction of the cortex were found 18 times, i. e. in 40.9% of the birds in Group 1; the mean Is index was 0.78. In Group 2 they were found 17 times, i. e. in 42.5% of the birds, the mean Is index being 0.88, and there was no evidence of hypertrophy or hyperplasia of Hassal's corpuscles.
Cytolytic changes in the spleen were less frequent; they were found 7 times i. e. in 15.6% of the birds in Group 1, the mean Is index being 0.2, and 4 times, i. e. in 1 % of the birds, in Group 2 where the mean Is index was 0.3. In the chickens fed the contaminated feed mixture (Group 2) the congestion of the organ • was more conspicuous, whereas in the merely infected chickens (Group 1) proliferation of the reticular elements and cells of the periarteriolar sheaths prevailed.
Out of a total of 132 specimens of the lymphoid organs in Group 1, 47 (35.3%) showed morphological signs of immunosuppression. In Group 2 these signs were detected in 49 (40.8%) out of 120 specimens examined.
Experiment K
Body mass and relative mass of the bursa of Fabricius and spleen are presented in Table 2 .
Passive MD-antibodies were detected in 68% of the birds in the 1st week and in 20% of the birds in the 2nd week p. i. Neither active MD-antibodiecs nor MD-precipitating antigen were detected in any of the groups.
Weeks post infection • Microscopic MD-specific changes were found in 3.5% out of 336 organs examined in Group 1 and in l.1 % out of 175 organs exainined in Group 2. Morphologically, the changes were not different from those described in Experiment M, except for MD-specific pulpitis in feather follicles.
Regressive changes in the central lymphoid organs differed from those observed in Experiment M by higher degrees of immunosuppression.
Cytolytic changes in the bursa of Fabricius were found 23 times, i. e. 47.9% of the birds, in Group 1 where the mean Is index was 1.24. In Group 2 they were found 24 times, i. e. in 96% of the birds, the mean Is index being 2.52 (Fig. 3) .
In the thymus regressive lesions were detected 15 times, i. e. in 3l.2% of the birds, in Group 1 where the mean Is index was 0.78. In Group 2 they were found 15 times, i. e. in 60% of the birds, the mean Is index being l.28 (Fig. 4) .
In the spleen these changes were detected 13 times, i. e. in 27% of the birds examined, in Group 1; the mean Is index was 0.44. In Group 2 they were found 10 times, i. e. in 40% of the birds, the mean Is index being 0.88.
The differences in the morphological changes of the organs between Group 1 and Group 2 were the same as in Experiment M.
Out of a total of 144 lymphoid organ specimens examined in Group 1, 51 (35.2%) showed morphological signs of immunosuppression. In Group 2 these signs were observed in 49 (65.3%) out of a total of 75 lymphoid organ specimens examined.
Discussion
The mechanism of the effects of polychlorinated biphenyls is not yet fully understood. Safe and Hutzinger (1987) have reported the main pathological changes due to intoxication with PCB as described by a number of authors in various animal species including poultry with particular reference to their suppres- Table 2 Body mass (in g) and relative mass of the bursa of Fabricius and spleen of Brown Leghorn chickens after infection with MDV isolate K and administration of PCB sor effects on the lymphoid organs of mammals and birds. In our country bio-• logical and toxicological properties of PCB were studied, e. g., by Herzig (1984) and Vavrova and Mikulik (1988) . The effects of PCB on poultry were investigated by Lillie et al. (1975) and Kosutzky et al. (1977 Kosutzky et al. ( , 1979 . From all these studies it appears that PCB cumulate in fats and impair protein synthesis, thus exerting particularly marked effects on tissues of a high metabolic index and in growing animals. In our previous studies Piskac et al. 1990) we found marked cytological changes in the bursa of Fabricius of experimental White Hisex chickens after administration of PCB.
The afore-mentioned data on the biological characteristics of PCB were confirmed in the present study. From the body mass data obtained in our experimental chickens it appears that the infection with MDV isolates alone did not markedly affect their growth performance. A significant growth depression, • however, was found in those birds that were infected and fed a PCB-contaminated feed mixture. The depression of growth was particularly marked in the experiment with MDV isolate K.
The moulting disturbances, white feather discolouration and histological chan-. ges observed in the skin can apparently be related to PCB cumulation in the skin and subcutaneous fatty tissue and to decreased lipophilic vitamin level. Cecil et al. (1973) drew attention to PCB-induced degenerative changes in the liver of Japanese quail and rats with a subsequent decrease in their blood vitamin A level. Vavrova and Mikulik (1988) arrived at the same conclusion in young cattle.
The present experiments confirmed our previous observations on the cytolytic effects of PCB on the bursa of Fabricius and thymus. At the dose rate used in our study PCB increased the cytolysis caused by non-oncogenic MDV strains • by as much as 50% and produced a significant decrease in the bursa relative mass. The congestion of the spleen was a consequence of the decrease of lymphoid tissue.
Non-specific changes in the lymphoid organs which arise in the pathogenesis of infection with non-oncogenic MDV strains as a manifestation of local cellular defence (Halouzka and Jurajda 1992b) were only rarely observed after the administration of PCB. This finding is of importance in the differentiation of morphological signs of immunosuppression of different etiology.
In Experiment M regressive changes in the bursa of Fabricius were manifested by a marked decrease (by as much as 50%) in the number of chickens with active MD-antibodies. In Experiment K no decrease in antibody production after administration of PCB occurred because MDV isolate K is characterized by a slower replication cycle and does not induce antibody production until the 5th week p. i. (Jurajda and Halouzka 1992b) .
• Of particular interest was the decreased incidence of MD-specific changes in the organs of chickens both infected and fed PCB-contaminated feed mixture. However, no correlation in the impact on the individual organs could be found. Non-oncogenic MDV strains induce only slight microscopic lymphoproliferative changes and cause less damage to the lymphatic system than oncogenic strains. They spread through latently infected lymphocytes (viraemia) from lymphoid organs of other tissues and induce the development of lymphoproliferative foci (Schat 1985) . As was demonstrated in the present study, PCB produce a marked destruction of lymphocytes in the lymphoid organs, which explains the reduction in the development of MD-lymphoproliferative changes.
It can be concluded that PCB produced a marked reduction in chicken body mass and, when administered simultaneously with MDV strains, exerted a synergic suppressive effect on the lymphoid organs, caused a marked decrease in the production of active MD-precipitating antibodies and reduced the incidence of MD-specific morphological changes in the organs. The reported observations are of practical value in the search for causes of reduced immunological compe--tence in poultry. 3HalleHI1e YCTaHOBneHHblX pe3ynbTaToB CBO,l\I1TCSI K pa3nl111111O MopCPonorl111eCKI1X I1MMyHocynpeccl1BHblX 113MeHeHI1j;j pa3Hoj;j 3TI10nOrl111 11 OHI1 cno--C06CTBYIOT 06bSICHeHI11O npl111I1H nOHI1>KeHHoj;j I1MMYHonorl111ecKoj;j cnocoIJ-HOCTI1 nTI1Ltbl.
